This paper explores the effect of military expenditures on external debt in case of Pakistan over the period of . For this purpose, ARDL bounds testing approach is used to examine cointegration between the variables. ADF, P-P and ADF-GLS, Clemente et al. (1998) unit root tests are applied to check the order of integration of variables. OLS and ECM regressions approaches are employed to investigate marginal impact of military spending on external debt in long and short run.
Introduction
The nexus between military spending and external debt is a crucial issue for developing economies like Pakistan where rapid increase in military expenditure has economic implications for the country. Military spending affects the stock of external debt through many channels, for instance, Günlük-Senesen (2002b) pointed out that rapid increase in military spending raises volume of external debt by pressing budget revenues which increases the government borrowing from internal and external sources of finance and increases the debt liabilities in the country (Karagol, 2006 ). An increase in debt services is linked with high level of external debt which restricts investment and capital formation that in turn slows down the rate of economic growth. Further, the level of external capital is decreased due to heavy payments of foreign reserves (through exports) on external debt that further reduces the creditworthiness of an economy (Karagol, 2002 ) which has inverse impact on liquidity of debtor countries and limit their capacity to fulfill other national commitments (Karagol, 2006) . Repayment of debt with heavy debt servicing has become serious problem both for developing and less developed economies of the globe now-a-days. Military spending in developing countries are import-intensive and have direct and positive effect on county's debt stock (Looney and Frederiksen, 1986) . In this regard, Brzoska (1983) identified that an increase in military spending is major contributor to the stock of external debt in developing countries and latter on military spending-external debt was investigated by Looney (1987 Looney ( , 1989 Looney ( , 1998 etc. 
Pakistani Context
The stock of foreign debt of Pakistan is more than twice its domestic debt which will be raised by more than 43% over the next five years (Ali, 2010) . IMF reported that in 2011-12, there will be addition of US$ 2 billion and our external debt seems to exceed US$ 72 billion by . There are many factors such as persistence of large fiscal and current account deficits, sharp depreciation in the exchange rate and unrestrained borrowing raised the stocks of external debt and this rush forward to foreign borrowing accumulated debt servicing to undesirable levels. In 2007, external debt rose to US$ 39 billion. This rise in external debt was due to floating interest rates. For last few years, in Pakistan, there was an increase in floating rate loans. In resulting, external debt rose up which further put the country into more deteriorate situation of external debt stock. Actually, high rate of flexible loans increased debt burden by increasing debt service payments which further had an adverse effect on lending rates. In this way, the major share of country's revenues was eaten up by debt servicing in 1999-2000 while payment on debt services was US$ 1.778 billion. The debt services ratio has halved by 2006-07 and debt services payment has declined to US$ 1.115 billion. This situation enabled the country to improve her budget deficit and current account but high foreign borrowing in 2007-08 and 2008-09 again raised debt services sharply. This did not leave ample room for public spending in the country to improve situation of social welfare (Ali, 2010) . government has to rely both on internal and external sources and in turn, it raises not only internal but also external debt.
The rest of study is organized as following: section-II presents review of literature, model construction and variable justifications have been discussed in section-III. Section-IV explains methodological framework, results are interpreted in section-V and conclusions and policy implication are drawn in final part.
II. Literature Review
There is little literature available over the effect of military spending on external debt and it is very important and pertinent issue for both developed and developing economies. In seminal work by Brzoska (1983) , he showed the importance of military spending to investigate its effect on external debt in case of developing nations. Brzoska pointed out that 20-30% external debt in developing world is due to spending on arms. Latter on, Looney (1989) 
III. Modeling and Justifications for the Variables
The aim of present paper is to investigate the relationship between military spending and and unreliable empirical results due to sharpness in time series in developing economies (Karagol, 2006) . In such situation, use of log-linear specification is better option for time series analysis and it directly produces elasticity. Log-linear specification provides better and unbiased empirical evidence (Sezgin, 2004) . In the light of above discussion, loglinear equation for the empirical exercise is modeled to assess the effect of military spending, economic growth and investment on external debt: 
VI. Methodological Framework and Data Collection
We applied Clemente-Montanes-Reyes unit root test with two structural breaks to examine the order of integration of the variables and ARDL bounds testing approach to cointegration for long run relationship between military spending, external debt, economic growth and investment.
VI. I. Clemente-Montanes-Reyes Unit Root Test
In applied economic literature, ADF by Dicky and Fuller (1981), P-P by Philip and 
This equation helps us to estimate minimum value of t-ratio through simulations and value of simulated t-ratio can be utilized for all break points if the value of autoregressive parameter is constrained to 1. For the derivation of the asymptotic distribution of said estimate, it is supposed that 0
by appointing largest window size. Further, this assumption i.e. 1 2 1 + < δ δ is used to show that cases where break points exist in repeated periods are purged (see Clemente et al. 1998 ). Two step approach is used to test unit root hypothesis, if shifts are in better position to explain additive outliers. In 1 st step, purge deterministic variable by following equation-5 for estimation as following:
The second step is related to search the minimum t-ratio by a test to test the hypothesis that 1 = ρ , as following:
To make sure that ) , ( min congregates i.e. converges to distribution, we have included dummy variable in estimated equation for estimation:
VI. II. ARDL Bounds Testing Approach for Cointegration
The autoregressive distributed lag (ARDL) bounds testing approach to cointegration 
The drift component and time trend are shown by ϑ δ β α , , , and
respectively while µ is assumed to be white noise residual term. The akaike information criterion (AIC) is used to select the optimal lag structure to make sure that serial correlation does not exist. The decision will be inconclusive if calculated F-statistic lies between lower and upper critical bounds 6 .
After finding the existence of long run relationship between the variables, an error correction representation can be developed as follows 7 : 
V. Findings and Discussion
Descriptive statistics confirm that the four series are normally distributed as shown by Jarque-Bera statistics in the Table- ensure that no variable is stationary at 2 nd difference, we have applied ADF, P-P and DF-GLS unit root tests and results are reported in Table- To overcome this problem, we have used Clemente-Montanes-Reyes structural break unit root test and results are reported in Table- 10 . So, AIC is chosen in this study which has superior predicting properties in small sample data set like our Pakistani case 11 and appropriate lag order is given in row-3 of Table- Table-6 . The short run speed of adjustment procedure is estimated by the error correction term.
The significance of error correction term ( 
Sensitivity Analysis and Stability Test
The short run diagnostic tests such as LM test for serial correlation, normality of residual term, ARCH test, white heteroscedisticity and model specification test have been conducted. The results are reported in lower segment of Table- The straight lines represent critical bounds at 5% significance level. The straight lines represent critical bounds at 5% significance level.
Pesaran and Shin, (1999) have suggested to estimate the stability of long and short run parameters by CUSUM and CUSUMsq tests. The graphs of both CUSUM and CUSUMsq are presented above (see figure 2 and 3) . Figures 2 and 3 specify that plots for CUSUM and CUSUMsq are between critical boundaries at 5 % level of significance.
This confirms the accuracy of long and short run parameters which have impact on external debt in case of Pakistan. Moreover, both tests also verify the stability of ARDL model. This indicates that model seems to be steady and specified appropriately.
VECM Granger Causality Analysis
Although the evidence obtained so far has acknowledged the relationship between Table-8 . Since the variables are cointegrated, the direction of causality can be divided into short-and long-run causation. The asterisks *, ** and *** denote the significant at the 1, 5 and 10 per cent levels, respectively.
The t-significance of the one period lagged error correction term 1 − t ECM in equations, represent the long run causality, while the joint significance LR test of the lagged explanatory variables represent the short run causality. Beginning with the long run causality, our empirical results suggest that 1 − t ECM is having negative sign and statistically significant in all VECM equations, implying that bidirectional causality between military spending, external debt, economic growth and investment is found for long run. Additionally, the significant of 1 − t ECM also exhibiting that if the system expose to shock it will convergence to the long-run equilibrium at a relatively high speed for external debt (-0.8550) and military spending (-0.8326) VECMs (vector error correction terms) as compared to the convergence speed of economic growth (-0.6355) and investment (0.6959) VECMs (vector error correction terms).
The Table-8 
VI. Conclusions and Policy Implications
The nexus between military spending and economic growth has been discussed in literature extensively. Now researchers have diverted their attention to examine the impact of military spending on external and internal debt. This is new exploration in literature to make contribution using cross-country or country case study. Our study is also an effort to contribute in literature by investigating the effect of military spending, economic growth and investment on external debt in case of Pakistan using time series data for the period of 1973-2009. In doing so, ARDL bounds testing approach to cointegration was used which confirmed the existence of cointegration between military spending, economic growth, investment and external debt.
The empirical analysis reveals that external debt in current period is positively influenced by debt in previous period while rise in military spending has positive and significant effect on external debt. An increase in income has inverse impact on external debt. The effect of investment is also positive and significant on external debt in the country. Same inference can be drawn for short run results but investment has effect on external but it is statistically insignificant. The causality analysis indicated bidirectional causality between external debt and military spending while strong causation is running from external debt to military spending and same inference can be drawn for economic growth and military spending. Unidirectional causal relation is found from external debt to economic growth and military spending to investment.
The amount of public debt is equivalent to 56% of GDP. The internal debt is mounted to 31% of GDP while external debt is amounted to 25% of GDP in 2008-09. In the context of policy implication, present study suggests that Pakistan is an agrarian country. The exports share of agriculture sector is 1.1948% of merchandise exports while share of imports of agriculture sector is 7.8176% of merchandise exports in 2008-09. It implies that agriculture sector has potential in making contribution to curtail external debt by boosting exports share in trade. In doing so, government must pay her attention to increase research and development expenditures to improve the quality of agri-exports.
This will not only increase productivity of agriculture sector but also enhance its share to trade. The increased share of agriculture will be used to curtail external debt by earning foreign exchange. Furthermore, manufacturing sector should also be on priority to increase its share to trade for foreign exchange reserves by diversifying the quality of intermediate and finished export items.
In the background of our empirical investigation, it can be highlighted that both Pakistan and India are strategically important nuclear states, and their cordial mutual relationship is important for the South East Asian region as well as the global economy and peace.
Therefore, it is highly appropriate if both governments initiate bilateral talks to develop mutual confidence and harmony to fight against poverty. The population size and population growth rate of both countries do not permit them to invest such a huge chunk of their annual budgets on their military spending. It is strategically important for them to start dialogue to reach at a consensus for peace and prosperity by reducing their military size and expenditures. The reductions in military spending of both countries by mutual understanding will save the countries from external debt and will shift resources to developmental projects and stimulate the pace of economic growth. This will enhance the capacity to develop as well as increase the market share by raising production levels for both economies.
For further research, our model has potential to include other relevant variables such as internal debt following (Narayan and Narayan, 2008) and exchange rate i.e. the rational is that rapid currency devaluations raise the cost of debt servicing which increase debt services and hence total volume of external debt. Inclusion of these variables will provide a comprehensive picture which enables us to capture the exact effect of exchange rate on external debt and, whether military spending raises internal debt or not. 7. If cointegration is not detected, the causality test is performed without an error correction term (ECM).
8. However, it should be kept in mind that the results of the statistical testing can only be interpreted in a predictive rather than in the deterministic sense. In other words, the causality has to be interpreted in the Granger sense.
9. ADF, P-P and DF-GLS unit root tests showed unit root problem till lag 5.
10. See Feridun and Shahbaz (2010) 11. For more details (see Lütkepohl, 2005) 
